Transient coupling of NMDA receptor with ip3 production in cultured cells of the avian retina.
The mobilization of inositol triphosphate ip3 by N-methyl D-aspartate (NMDA) and kainate, two excitatory amino acid EAA receptor agonists, was studied in cultured chick retina cells as a function of culture differentiation. Kainate (EC50 = 30 microM) stimulated from 6 to 9-fold the production of [3H]ip3 between E8C3 (embryonic day 8 plus 3 days in vitro) and E8C13. The kainate response was blocked by CNQX (100 microM) by more than 80% until stage E8C9. MK-801, however, was totally ineffective in preventing the kainate induced ip3 generation. [3H]ip3 production evoked by NMDA was increased 4-fold above basal levels at E8C3. As cultures differentiated, [3H]ip3 production promoted by NMDA decreased to 2.5-fold at E8C6 to 1.6-fold the basal levels in cultures at later stages of differentiation. The removal of Mg2+ from the incubating medium at E8C3 increased the NMDA mediated [3H]ip3 production by 80%. However, at more differentiated stages of the cultures, when cells were not responsive to NMDA, removal of Mg2+ plus the addition of 1 mM glycine did not change the pattern of the response. Although NMDA mediated ip3 production is almost absent in more differentiated cultures, NMDA is able to induce [3H]GABA release in E8C3 and E8C13 cultures with characteristics that reflect typical NMDA receptor activation: it is highly potentiated by the absence of Mg2+ and by the presence of glycine. The NMDA induced production of [3H]ip3 at E8C3 was entirely blocked by MK-801 (100 microM) and APV (100 microM) but not by CNQX.(ABSTRACT TRUNCATED AT 250 WORDS)